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$u_{t}+2uu_{x}+Hu_{xx}=0,$ $u=u(x, t)$ (l.la)
$Hu(x, t)– \frac{1}{\pi}P\int-\infty\infty\frac{u(y,t)}{y-x}dy$ (l.lb)
$u$ $\mathrm{B}\mathrm{O}$
$u(x, t)= \frac{2a}{a^{2}(x-at-x\mathrm{o})^{2}+1}$ (1.2)
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$\mathrm{B}\mathrm{O}$ $N-$ $u$ :
$q_{t}+2(uq)_{x}+Hq_{xx}=0$ (2.1)








$u= \dot{\iota}\frac{\partial}{\partial x}\ln\frac{f^{*}(x,t)}{f(x,t)},$ $f(X, t)= \prod[x-xj(t)]j=1N,$ ${\rm Im} x_{j}(t)>0$ (2.4)
$f=\det M$ (2.5)
$f^{*}$ $f$ $M$ N $\cross$ N
$M=(m_{jk}),$ $m_{jk}= \theta_{j}-\frac{i}{a_{j}}(j=k),$ $m_{jk}=- \frac{2i}{a_{j}-a_{k}}(j\neq k)$ (2.6)
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$\theta_{j}=x-a_{j}t-\xi_{j}\mathit{0}$
$a_{j}(>0)$ ; \xi jo j




$\psi^{\pm}\sim \mathrm{e}^{\pm i}(\lambda x+\lambda 2t)|x|arrow\infty$ (2.8)
(2.2) (2.3)
$\psi^{+}=\mathrm{e}^{i(\lambda^{2}t}\frac{f+ih}{f^{\star}}\lambda x+)$ $(2.9a)$
$\frac{h}{f}$. $= \sum_{j=1}^{N}\frac{\psi_{j}}{\lambda+^{a_{2}}-\perp}$. $(2.9b)$
$( \theta_{j}-\frac{i}{a_{j}})\psi_{j}+(k\neq \mathrm{j}\sum_{)}^{N}k=1\frac{2i}{a_{j}-a_{k}}\psi_{k}=1,$ $(j=1,2, \ldots, N)$ $(2.9c)$
$\psi^{-}=(\psi^{+})^{*}$ (2.10)





$g_{j}= \int_{-\infty}^{x}\frac{\partial u}{\partial a_{j}}dx,$ $\mathit{9}j+N=\int_{-\infty}^{x}\frac{\partial u}{\partial\xi_{j0}}dx,$ $(j=1,2, \ldots, N)$ (2.13)
$u=u(x, t;a_{1}, a_{2}, ..., a_{N}, \xi 10, \xi_{2}0, ..., \xi_{N0})$
$\tilde{g}_{j}=2\frac{\partial g_{j}}{\partial x}=2\frac{\partial u}{\partial a_{j}},\overline{g}_{j+N}=2\frac{\partial_{\mathit{9}j+N}}{\partial x}=2\frac{\partial u}{\partial\xi_{j0}},$ $(j=1,2, \ldots, N)$ (2.14)
D.
2 \mbox{\boldmath $\phi$} $\psi$
$< \phi(x, t, \lambda;)|\psi(x, t, \lambda)>=\int_{-\infty}^{\infty}\phi(X, t, \lambda’)\psi(x, t, \lambda)d_{X}$ (2.15)
$\mathrm{C}$
$<\tilde{g}j+N(X, t)|g_{k}(x, t)>=-<\tilde{g}_{j}(x, t)|gk+N(x, t)>$
$=2\pi\delta_{jk},$ $(j, k=1,2, \ldots, N)$ (2.16)







$\int_{0}^{\infty}[\tilde{\psi}^{+}(x, t, \lambda)\psi^{-(y}, t, \lambda)+\tilde{\psi}-(x, t, \lambda)\psi+(y, t, \lambda)]d\lambda$
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$\psi(_{X}, t)=\int_{0}^{\infty}[\hat{\psi}^{-}(\lambda)\psi+(X, \theta, \lambda)+\hat{\psi}+(\lambda)\psi-(x, t, \lambda)]d\lambda$
$+ \sum[\hat{\psi}_{j+Ng}j(x, t)-\hat{\psi}jg_{j+N}(x, t)]$ (3.2)
$j=1$
\psi \psi (x, $0$ ) -
$\hat{\psi}^{\pm}(\lambda)=\frac{1}{2\pi}<\tilde{\psi}^{\pm}(_{X\mathrm{o}},, \lambda)|\psi(x, \mathrm{o})>$ (3.3)
$\hat{\psi}_{j+N}=\frac{1}{2\pi}<\tilde{g}_{j+N}(X, \mathrm{o})|\psi(x, \mathrm{o})>$ (3.4)





$g_{j+N} \sim-\frac{2a_{j}}{(a_{j}\theta_{j})^{2}+1},$ $(tarrow\pm\infty)$ (3.6)








$G_{j}= \int_{-\infty}^{x}\frac{\partial u}{\partial a_{j}}$ $dx$
’
$G_{j+N}= \int_{-\infty}^{x}\frac{\partial u}{\partial\xi_{j}}dx,$ $(j=1,2, \ldots, N)$ (3.8)
$\tilde{G}_{j}=2\frac{\partial G_{j}}{\partial x}=2\frac{\partial u}{\partial a_{j}},\overline{G}_{j+N}=2\frac{\partial G_{j+N}}{\partial x}=2\frac{\partial u}{\partial\xi_{j}},$ $(j=1,2, \ldots, N)$ (3.9)
$u=u(_{X}, t;a1, \ldots, aN, \xi 1, \ldots, \xi_{N}),$ $\xi_{j}=a_{j}t+\xi_{j0}$
$gj=Gj+tGj+N,$ $gj+N=G_{j}+N,$ $(j=1,2, \ldots, N)$ (3.10)
$\tilde{g}_{j}=\tilde{G}_{j}+t\tilde{c}_{j}+N,\tilde{g}j+N=\tilde{G}j+N,$ $(j=1,2, \ldots, N)$ (3.11)
$G_{j} \sim\frac{2(x-\xi_{j})}{[a_{j}(X-\xi_{j})]2+1},$ $(tarrow\pm\infty)$ (3.12)
$G_{j+N} \sim-\frac{2a_{j}}{[a_{j}(x-\xi j)]^{2}+1},$ $(tarrow\pm\infty)$ (3.13)
$\int_{0}^{\infty}[\tilde{\psi}+(x, t, \lambda)\psi^{-}(y, t, \lambda)+\tilde{\psi}-(x, t, \lambda)\psi+(y, t, \lambda)]d\lambda$
$+ \sum[\overline{c}_{j+N}(x, t)c_{j}(y, t)-\tilde{G}j(x, t)Gj+N(y, t)]=2\pi\delta(x-y)$ (3.14)
$j=1$
$\mathcal{L}\tilde{G}j=-\tilde{G}j+N,$ $\mathcal{L}\tilde{G}_{j+N}=0,$ $(j=1,2, \ldots, N)$ (3.15)














$\frac{\partial}{\partial t}=.\sum_{j=0}^{\infty}\epsilon^{j_{\frac{\partial}{\partial t_{j}}}}$ (42)
$u$ \epsilon
$u= \sum\epsilon^{\dot{g}}u_{j}\infty,$ $u_{j}=u_{j}(x, t_{0,1}t, \ldots)$ (4.3)
$j=0$
(4.1) 2
$\epsilon^{0}$ : $u_{0,t_{0}}+2u0u0,x+Hu0,xx=0$ (4.4)
$\epsilon$ : $\mathcal{L}u_{1}=F_{1}$ , (4.5)
$\mathcal{L}u_{1}\equiv u_{1,t_{0}}+2(u_{0}u_{1})_{x}+Hu_{1,xx}$ $(4.6a)$
$F_{1}\equiv R[u_{0}]-u0,t_{1}$ $(4.6b)$
$(4.4)_{\text{ }}$ (4.5) $N-$









$F_{1}(x, t)= \int_{0}^{\infty}[\hat{F}_{1^{-}}(t, \lambda)\overline{\psi}+(x, t, \lambda)+\hat{F}_{1}+(t, \lambda)\tilde{\psi}-(_{X}, t, \lambda)]d\lambda$
$+ \sum[\hat{F}_{1,j}(t)\tilde{c}_{j+N}(x, t)-\hat{F}1,j+N(tN.)\overline{G}_{j(t}x,)]$ (4.9)
$j=1$
1
$\hat{u}_{1}^{\pm}(t, \lambda)=\overline{2\pi}<\psi^{\pm}(x, t, \lambda)|u_{1}(x, t)>$ $(4.10a)$
$\hat{u}_{1,j}(t)=\frac{1}{2\pi}<G_{j}(x, t)|u_{1}(x, t)>$ $(4.10b)$
$\hat{u}_{1,j+N}(t)=\frac{1}{2\pi}<G_{j+N}(x, t)|u_{1}(x, t)>$ $(4.10c)$
1
$\hat{F}_{1}(\pm t, \lambda)=-<\psi^{\pm}(x, t, \lambda)|F_{1}(x, t)>$ $(4.11a)$
$2\pi$
$\hat{F}_{1,j}(t)=\frac{1}{2\pi}<G_{j}(x, t)|F_{1}(x, t)>$ $(4.11b)$
$\hat{F}_{1,j+N}(t)=\frac{1}{2\pi}<G_{j+N}(x, t)|F_{1}(x, t)>$ $(4.11_{C})$




$a_{j}=a_{j}(t_{1,2}t, \ldots),$ $(j=1,2, \ldots, N)$ (4.12)
$\xi_{j}=\xi_{j}(t_{0}, t_{1}, \ldots),$ $(j=1,2, \ldots, N)$ (4.13)
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u0 O $t_{1}$ tl
$u_{0,t_{1}}= \frac{1}{2}\sum_{j=1}^{N}(a_{j},t_{1}\tilde{c}j+\xi_{j},t1j+N)\tilde{G}$ (4.14)
2.
(4.5) (4.11) $(4.6\mathrm{b})\text{ }$ (4.14)
1




$(.4.8)_{\text{ } }(4.9)$ (4.5) $(3.15)-(3.17)$
$\frac{\partial\hat{u}_{1}^{\pm}}{\partial t_{0}}=\hat{F}_{1}^{\pm}$ $(4.16a)$
$\frac{\partial\hat{u}_{1,j}}{\partial t_{0}}+\hat{u}_{1,j+N}=\hat{F}_{1,j},$ $(j=1,2, \ldots, N)$ $(4.16b)$
$\frac{\partial\hat{u}_{1,j+N}}{\partial t_{0}}=\hat{F}_{1,j+N)}(j=1,2, \ldots, N)$ $(4.16C)$
E.
$t_{0}arrow\infty \text{ _{}\hat{u}\sim}1,j+Nt0,\hat{u}_{1,j}\sim t_{0}^{2}$
$\hat{F}_{1,j}=0,\hat{F}_{1,j+N}=0,$ $(j=1,2, \ldots, N)$ (4.17)
:
$\frac{da_{j}}{dt}=-\frac{\epsilon}{\pi}<G_{j+N}(x, t)|R[u\mathrm{o}]>,$ $(j=1,2, \ldots, N)$ (4.18)
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$\frac{d\xi_{j}}{dt}=a_{j}+\frac{\epsilon}{\pi}<G_{j}(x, t)|R[u0]>,$ $(j=1,2, \ldots, N)$ (4.19)
F. $u_{1}$
$(4.16)\text{ }$ (4.17) $u_{1}$ $N-$
$\hat{u}_{1}^{\pm}(0, \lambda)=0,\hat{u}_{1,j}(\mathrm{o})=\hat{u}1,j+N(\mathrm{o})=0,$ $(j=1,2, \ldots, N)$ (4.20)
$-\perp$ . $-$ . 1 $f^{t_{0}}$
$\hat{u}_{1}^{\pm}(t, \lambda)=\frac{1}{2\pi}\int_{0}^{\iota 0}<\psi^{\pm\prime}(x, t_{0}, \lambda)|R[u_{0}]>dt_{0}^{r}$ (4.21)
$\hat{u}_{1,j}(t)=\hat{u}_{1},j+N(t)=0,$ $(j=1,2, \ldots, N)$ (4.22)
(4.8) (4.5)





$I_{n}[u]= \int_{-\infty}^{\infty}q_{n}[u]dx,$ $(n=1,2, \ldots)$ (4.24)
$\frac{dI_{n}}{dt}=\epsilon\int_{-\infty}^{\infty}\frac{\delta I_{n}}{\delta u(x,t)}R[u(x, t)]dx$ (4.25)
\epsilon
$\epsilon[\frac{\partial I_{n}[u_{0}]}{\partial t_{1}}+\frac{\partial}{\partial t_{0}}\int_{-}^{\infty}\infty(\frac{\delta I_{n}}{\delta u})_{uu_{0}}=u1dx]$
$= \epsilon\int_{-\infty}^{\infty}(\frac{\delta I_{n}}{\delta u})_{u=u}0R[u\mathrm{o}]dX+O(\epsilon^{2}),$ $(n=1,\underline{9}, \ldots)$ , (4.26)
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$N-$
$I_{n}[u_{0}]=2 \pi\sum N(\frac{a_{j}}{2})n-1$ (4.27)
$j=1$
$( \frac{\delta I_{n}}{\delta u})_{u=u0}=(n-1)\sum(\frac{a_{j}}{2}N)^{n}-3\psi_{j}\psi_{j}*$
$j=1$













$u= \frac{2a}{z^{2}+1}+\epsilon u_{1},$ $z=a(x-\xi)$ (5.2)
$\frac{da}{dt}=-2\epsilon\mu a,$ $\frac{d\xi}{dt}=a$ $(5.3a)$
$a=a_{0}\mathrm{e}^{-2\epsilon\mu t},$
$\xi=\frac{a_{0}}{2\epsilon\mu}(1-\mathrm{e}^{-2}\epsilon\mu t)+\xi_{0}$ $(5.3b)$





1. $-a^{2}t<z,$ $tarrow\infty$ $\backslash .$ .
$u_{1}(z, t) \sim-\frac{2\mu}{a}[\frac{z^{4}+6z^{2}-3}{(z^{2}+1)^{\mathit{2}}}\{\tan^{-1}(z+a^{2}t)-\tan-1\mathcal{Z}\}$
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